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FINAL REPORT FOR TANK 241-U-109,
PUSH MODE CORES 123, 124 AND 128

SUNMARY

This is the final report for rotary (push mode) core sanzlas taken from risers 2,7 and

19 of tank 241-U-109 {U-109) from December 20, 1995 through January 19, 1996. The

samples were received, extruded, and analyzed at the 222-S Laboratories and underwent

analyses consistent with the safety scresning data quality objective (DQ0) (Dukelow,

st al. 1995), the organic DQO (Turner et al. 1995), tha organic test plan (Meacham

1995) and the historical D0 {Simpson and McCain 1995)as identified in the Sampling and

Analysis Plan for this tank (Baldwin 1996). Attachment 1, “Interim Safety Screening.
Results for Tank 241-U-109, Rotary and Push Mode Cores 123, 124 and 128" WHC-SD-WM-DP-

181, Rev. 0, summarizes the results of the analyses required by the safety 0Q0.

The safety screening results obtained from this sampling and analysis activity, which
include differential scanning calorimetry (DSC), thermogravimetric analysis (TGA),
total alpha activity analysis results, and combustible gas suggest that tank U-109 may
be classified as “safe”.

Attachment 1 provides the safety screening analysis results for 0SC, TGA, Total Alpha,
Combustible Gas, Visua) Organic and Bulk Density/Specific Gravity as well as sample
receipt and extrusion information. This report provides the remaining anmalytical
results applicable to the organic DQO, the organic test plan and the historical 0Q0.

HISTORICAL ANALYSIS

According to the tank layer model, the upper waste in the tank (segments 1-4) should
be salt slurry while the lower level waste (segments 4-8)should be salt cake, and
segment 9 should be Redox Cladding Supernate. One sub-segment for each core that
passed the “Finger print” analyses for a particular waste type under went additiomal
analyses. These analyses were conducted to better define the waste types for later
comparison with the Historical model. The -Segments chosen as represantative of salt
slurry were Core 123 Segment 4, Core 124 Segment 3 and Core 128 Segment 2. The
segments chosen as representative of salt cake were Core 123 Segment &L, Core 124
Segment 8U and Core 128 Segment 7U. The additional analyses that were conducted were
ICP using a water digest to detect Sodium, Aluminum and Chromium, Beta Counting for
SR-90, Total Beta and Total Uranium.

The cora composite samples also under went the above special historical analyses.



WEC-8D-WN-DP-181, REV. 1

TOTAL ORGAMIC CARBON (TOC)

In accordance with the organic DQO, the organic test plan and historica) DQO, total
organic carbon (TOC) anmalysis was performed on al) subsegments of the cores 123, 124
and 128 and the core composite for each of these using procedure LA-342-100, Revs. C
and D (direct persulfate method). Average results of 3.34E+03, 4.02E+03 and 4.31E+03
pgC/q were obtatned for the subsegments of cores 123, 124 and 128 respectively. The
TOC for the subsegments ranged from 9.89E+03 ugC/g (Core 123 Segmant 9A Result) to
1.09E+03 ugC/g (Core 123 Segment 3L Rasult). The core compusites for cores 123, 124
and 128 had average results of 3.006403, 3.96E403 and 4.37E403 ugC/g. A1l results
ware less than the TOC notification 1imit of 30,000 pgcg.;a weight grcnt carbon) in
the Unclassified Opersting Specifications for Single } Waste Storage Tanks

1996). Thase TOC results demonstrate agresment with tha observad behavior,
supporting the conclusion that a Tow level of fuel is present in the tank U-109 waste.
The RPD values exceeded 20% for four nlfolls. C124 54, C124 S7L, C124 57U and C124 S9L.
A triplicate result was run for two of the samples. The triplicate information is
provided in Table 1. The standard and spike recoveries were within specified limits.

__Core/Segment Result | Ouplicate |
Core 124 /) S7U 3790 yg/q | 2710 pq/q
4930 ua/¢

Core 128/ SSL 6070 p/d

TOTAL INORSANIC CARRON (VIC)

In ‘accordance with the historical DQD, total inorganic carbon (TIC) analysis was
performed on all subsegments of the cores 123, 124 and 128 and the core composite for
each of these us:gg procedure LA-342-100, Rev. C and D (coloumetry method). Average
results of 6.24E+03, 8.49E+03 and 9.56E+03 pgC/g were obtained for the subsegments of
cores 123, 124 and 128 respectively. The TIC for the subsegments ranged from 1.61E+04
#9C/g {Core 124 Segment 68U Result) to 6.68E+02 ugC/g (Core 128 Segment 9 Duplicate).
The core composites for cores 123, 124 and 128 had average results of 7.09E+03,
B.72€403 and 9.21€+03 1qC/g. The RPD values exceeded 20% for faour samples, €123 S5,
- €123 S8y, C123 S9A and C124 S2. A triplicate result was run for three of the samples.
The triplicate information is provided in Table 2. The standard and spike recoveries
were within specified limits.

Core/Segment | puplicate | Friplicate
Core 123 / $5U a950 yo/g | 378

Core 123 / S8U 1870 pyg/g | 9650 yg/q

Core 123 / S9A 13200 wq
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INDUCTIVELY COUPLED PLASMA ATONIC EMISSION SPECTROSCOPY (ICP) ANALYSIS

ICP analysis for a suite of 12 metals was performed on each of the tank U-109 samples
using procedurs LA-505-151, Rev. D3. Each solid subsegment and cors composite was
prepared using a potassium hydroxide fysion digestion in a zircromium crucible
(procedure LA-549-141, Rev. F0). The drainable 1iquid sample from Core 124 sogment
3 was diluted with acid (procedure LA-505-159, Rev. 00) prior to ICP analysis., ICP
analysis for a suite of three matals was performed on a water-leached aliquot of each
of the core composite samples and the segmwents that were selected for the secondary

historical analysis as most representative of their waste type based on the primary
finger print analysis. .

The ICP detected Uranium in only the bottom most sub-segment (9C) of Core 123 Segment
9 which had an average value of 12,700 ug/g. Uranium was below the detection limit of
the ICP for all other segments.

A few of the samples exhibited RPDs greater than +15%. The spike recoveries ware
generally good except for sodium which is a laboratory contaminate. These criteria
failures should have no impact on the use of the data.

In addition to being part of the requirements of the historical DQO, 1ithium analysis
is necessary to determine the extent of any hydrostatic head fluid (HHF) contamination
as a result of the core sampling process. While Lithium was not detected in any of the
core segments, the secondary lon chromatography (IC)} analysis for Bromide did indicate
HHF contamination of two segments. The IC results are discussed below.

10K _CHROMATOGRAPHY

Ton chromatography analysis for nitrate anions was performed on each solid subsegment
and core composite as required by Simpson and McCain (1995) using procedure LA-533-105,
Rev, D1 after the samples had baen prepared using a water leach. Bromide analysis was
performed to determine possible hydrostatic head fluild (HHF) contamination from the
push wode core sampling process. -

As expected, there are very high concentratons of nitrate (gemerally greater than
10,000 xg/g) in tank U-109. A few of the samples exhibited RPJs greater than +15%,
Core 123 had no RPD’'s exceeding the criterion, while Core 124 had two and Core 128 had
five,

As stated earlier, bromide was detected in iwo of the solid samples and in the
drainable 1iquid sample. The bromide indicates the incursion of HHF into the samples.
The suspect samples are listed in Table 3. Bromide was below the detection level for
all other segmants and the core composite.




WHC-2D-WN-DP-181, REV. 1

As Segment 3 of core 124 is the only segment that had drainable liquid, it is believed
that the drainable 1iquid ¥s not a naturally occurring inherent part of the segment.

The intrusion evalvation yielded contradictory results. Bromide was detected in the
s0lid and drainable liquid samples of core 124, segment 3, and in the solid results
from core 128, segment five. However, 1ithium was not detected in either of these two
segments {(or in any others), as would be expected if substantial contamination had
occurred. Utilizing HHF correction calculations, it was found that over 50 percent of
the water present in the solid and drainable liquid portions of core 124, segment 3
were from HHF. Based on this evidence, these weight percent water results were not
considered valid, and should not be utilized in the overall mean estimates or any cther
evaluations. However, a close examination of the core 124, segment 3 solid data from
detected analities such as sluminum, sodium, total alpha activity, T0C, and especially
density, does not reveal any obvious discrepancies with the analytical results from
neighboring segments. Therefore, it was determined that all Saegment 3 data (sxcept
weight percent water) is valid data. The HHF correction calculations for cors 128,
segment 5 yielded a percent water result of 27.62, compared with the analytical result
of 35.02. Since this was less than a 50 percent difference (21 percent), all data from
this segment was retained, and the corrected percent water value of 27.62 may be
utilized in al) data evaluations (Table 4).

AR ,,_.:‘., ."'{' s i ~.‘ o
R

" Core/Segment | Original ToA .| Gorvected TeA | -
esult ' ‘Based off Br results
on L1 results
C124/53/DL F (53.2%)Not Valid N/A Not Valid
€124 /53 {42.0%)Not Valid N/A Not Valid
27.62%
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RADIOCHEMISTRY

In accordance with the historical DQD, gamma energy analysis (GEA) for '*’Cs and uranium
analysis by laser fluorimetry (procedure LA-925-009, Rav. A-1) were perforsed using
procedure LA-548-121, Rev. D1. A potassium hydroxide fusion digestion procedure was
used to prepare the solid samples. Uranium results were obtained by both tha ICP and
Taser fluorimetry methods. The ICP detected Uranium in only the bottom wmost sub-
segment (9C) of segment 9 which had an average value of 12.1004gg/g. Urantum below the
detection Timit for the ICP for all other segments. Laser fluorimetry detected low
1".]sggf Uranium in a1l of the segments selected for historical amalysis and the core
composttes.

Total beta analyses (procedure LA-508-101, Rev. D2) and *Sr analyses (procedure LA-
220-101, Rev. D-0) were conducted on the selected historical sample segments and the
core compositas.

The only requested radiochemical analyses which use spikes as standard quality control
protocol are the total beta and uranium assays, so0 no spikes in addition to these
analyses were performed. No specific precision or accuracy requirements are defined
in Simpson and McCain (1995), therefore no reruns were performed. RPD‘'s for Laser
fluorimetry were good with the exception of the RPD for Core 124 Segment 3 which had
an RPD of 43.3%. RPD’s for the GEA were good with the exception of the RPD for Core
123 Segment 4 which had an RPD of 51.9%. PD's for Tota) Beta good with the exception.
of the RPD for Core 124 Segment 3 which had an RPD of 45.9%. RPD’s for "Sr were good.

oroantc DOO Amplvsis
The organic DQO requests TOC and the upper level 95% confidence Yevel for TOC on a dry

weight basis for each segment. Table 5 provides the dry weight TOC results. The
average and UL 95X values include the triplicate values.
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Table 5: U-109 Dry Weight TOC and Upper Limit 95% Confidence

Sample % Water Aversge ug/g Upper Leve! {95%) vg/g
u-109 €123 §1 212E+ N I.AE+Q] 3.89E+03
U-109 C123 §2 1.66E+ON 2.82E+03 3.80£+03
U-109 €123 Sl G6.38E+O 3.80E+03 3.89E+03
U-109 C123 S3iLY B.4E+D) 7.48E+03 9.18E+03
U-108 C12J S4 8.93E+01 1.89E+04 2.01E+04
U108 C123 S5 1.19E+01 2.81E+03 3.85€+03
U-109 €123 S6(U) 2.37E+O1 8.24E+03 §.82E+03
U-109 C123 SBIL) 3.20E+01 6.10E+0Q3 8.70E+03
U-108 C123 S71U1  1.9BE+D 4.85E+03 6.93E+03
U-108 C123 S7(L} 1.768E+O1 3.48E+03 5.58E + 03
U-709 €123 S8iUy  2.36E+D 4.81E+03 6.75E + 03
U-109 C123 58{L) 1.89E+ O 477 +03 5.64E+03
U-109 C123 S8{A} 3J.77E+O1 1.64E+04 1.86E+ Q4
U-108 C12359(8) 2.08E+01 3.93E+03 6.25E+03
U-108 C123 S9(C) . 1.71E+O1 2.48E+03 2.52E+03
U-108 C124 S3  4.20E+01 4.24E+03 6.20E + 03
U-108 C124 S4 1.10E +01 2.08E+03 4.29E+03
U-108 C124 SHIU}  2.2BE+M 8.97E+03 8.02E+03
U-109 C124 S5{L) 2.14E+O" $.82E+03 6.02E+03
U-102 C124 S8 2.8BE+01 7.98E+03 1.00E+04
U-109 C124 S6iL) 3.80E+01 8.684E+03 1.06E+04
U-108 C124 S7(U} 1.59E+M 4.00E+03 5.16£+03
U-108 C124 S74L)  1.91E+I1 3.28E+03 $.70E+03
U-109 C124 S8(U) 3.46E+O1 8.26E+Q3 7.03E+03
U-109 C124 SBIL} 3.40E+D) B.47E+0Q3 9.90£+03
U-109 C124 SS{UI 3.51E+ O 7.73E+Q3 1.21€+04
U-108 C124 SOl 4.21E+DD 5.54E+03 6.70E+03
U108 C128 S 3.14E+01 7.23E+03 B.08BE+03
U-108 C128 S2 2.04E+O00 3.25E+03 3.92E+03
U-100 €128 53 1THE+O ) J.13E+03 3.I31E+03
U-109 C128 S4iU) 1.87E+01 3.26E+03 3.53E+03
U-109 C128 S4lL) 4.87E+01 1.19E+ 04 1.74E + 04
U-109 C128 55 3.50E+01 8.72E+03 7.64E + 03
U-108 C128 S6(U} 3J.48E+01 7.91E+03 B8.01E+ 03
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U-108 C128 S8IL)  3.33E+O1 7.89E +03 9.02E +03
U-108 C128 S7TIU}  3.4T7E+O0V 8.58E + 03 7 48E+03
U-109 C128 S7(L)  4.06E+01 9.71€+03 9.97€+03
U-109 C128 S8(Y) 2.41E+01 4.4BE +03 4.70E +03
U-109 C128 S8il)  3.10E+01 7.20E+03 . 8.58E+03
U-109 C128 S8 3.45E+01 5.62E+03 7.26E+03

Project Coordinator: John H. Baldwin
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SAFETY SCREEN RESULTS FOR VANK 241-U-109
PUSH MODE SAMPLES, CORE 123, CORE 124 AND CORE 128

Sunmaxy

This is the safety screening report for rotary (push mode) core samples
taken from risers 2,7 and 19 of tank 241-U-109 (U-109) from December 20,
1995 through January 19, 19%6. The samples ware received, extruded, and
analyzed at the 222-$ Laboratories and underwent analyses consistent
with the safety screening data quality objective (DQO) (Dukelow, et al.
1995), the organic DQO (Turmer et al. 1995), the organic test plan
(Meacham 1995) and the historical DQO (Simpson and McCain 1995)ag .
identified in the Sampling and Analysis Plan for this tank (Baldwin
1996) . This safety report summarizes the results of the analyses
required by the safety DQO. 1In addition to the laboratory analytical
requirements, & test for flammable gas concentration in the tank
domespace was conducted at each riser.

The safety sacreening results obtained from this sampling and analysis
activity, which 4include differential gscanning calorimetry (DSC),
thermogravimetric analysis (TGA), and total alpha activity analysis
resulta, suggest that tank U-109 may be classified as “"safe'.

Elavan of the gegmente from the three cores showed excothermic behavior.
The exotherms were observed primarily in the &th segment and extending
approximately two segments above and below the 6th segment (4-8). The
exotherms variad between 13.7 to 302 joules/g on a dry weight basis.
The one-sided 95 percent confidence interval upper limits for the dry
DSC results determined that one segment (Core 128 Segment 4L) slightly
exceeded the DSC notification limit of 480 J/g limit with a calculated
value of 493.4 J/g. This calculated value was a result of the
variability in the data. The highest measured dry DSC result for Core
128 Segment 4L is 267.6 J/g, well below the DSC notification limit.

The one-sided 95 percent confidence interval upper limits for the total
alpha activity results were all well below the total alpha activity
notification limit.

The flammable gas concentration in the tank domespace measured betwaen
1% and 5% of the lower flammability level.

The data summary tables included in this report compile the safety
screening analytical results associated with each subsegment from these
core spamples. In addition, the resultg of the statistical analysis
{calculation of the 95% confidence intervals for DSC analyses) is given
in Table 2 on a segment by segment baais.

Sazpile Recaipt and Extrugion

Table 1 summarizes the sample extrusion results f£for the tank U-109 core
gegments. For each segment, the recovery and a description of the
material as it was extruded are included.

27
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TABLE 1: SUMMARY DESCRIPTION OF U-109 EXTRUSION SAMPLES

Core Sample :

and _ |[Riser | Total Sample Collection General Description

Ssgment Neight

Number (Grams)

Core 123 | 2 79.3 No drainable liquid. Extruded approximately 2

Segmaent to 3 inches of solids. The solids were medium

1(W) gray in color and the texture resembled a fine
crystalline saltcake. The lower portion was
soft, 1ike wet sand. The upper portion had
larger crystals and was harder. Subsampled
so0lids into one jar.

Core 123 | 2 293.3 No drainable liquid. Extruded approximately

Segment ' 10 inches of solids. The solids were medium

2(W) gray in color except for the bottom inch which
was a grayish brown. The texture resembled a
fine crystalline saltcake. The upper portion
of the solids ap?eared drier than the lower
sortion. The solids were subsampled into one
ar.

Core 123 |2 170.9 This is the upper part of segment 3. No

Segment drainable liquid. Extruded approximately 10

(W) inches of solids. The solids were medium gray
tn color with a 1ittle green blue tint in the
bottom 4 inches. The taxture of the solids
resembled a fine crystalline saltcake. The
solids were subsampled into one jar.

Core 123 | 2 169.6 This is the lower part of segment 3. No

Segment drainable liquid. Extruded approximately 8

3A(W) tnches of solids. The solids were bluish gray
in color and the texture resembled a damp
;altcake. The solids were subsampled into one

ar.

Core 123 | 2 303.0 No drainable 1iquid. Extruded approximately

Segment 12 inches of solids. The solids were bluish

(W) gray in color and the texture resembled a damp
saltcake. The solids were subsampled into one
Jar.

Core 123 |2 106.3 No drainable 11quid. Extruded approximately 4

Segment inches of solids. The solids were bluish gray

5(W) in color and the texture resembled a damp

saltcake.

Jar.

The solids were subsampled into one
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| Core 123

505.7 No drainable liquid. Extruded approximately
Segment 6 19 inches of solids. The solids were medium
V), (L) gray in color and the texture resembled a
damp, putty 1ike saltcake. The solids were
subsampled into two jars. :
Core 123 393.6 No drainable 1iquid. Extruded approximately
Segment 7 14 inches of solids. The solids were medium
{(V),(L) gray in color with a bluish tint and the
texture resembled a damp saltcake. The solids
were subsampled into two jars.
Core 123 454.1 No drainable liquid. Extruded approximately
Segment 8 16 inches of solids. The solids were medium
(U), (L) gray in color with a bluish tint and the
texture resembled a damp saltcake. The solids
were subsampled into two jars.
Core 123 419.9 No drainable liquid. Extruded approximately
Segment 9 16 inches of solids. The upper portion of the
SA).(B), solids were dark ﬂray, the middle portion was

medium gray and the lower portion was yellow
in color. The texture of the solids resembled
a damp saltcake. The solids were subsampled
into three jars.
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Core 124
Segment
2(W)

Core 124
Segment
3DL,3(NW)

Core 124
Segment
4(¥)

: Core 124
Segment
5(1),5(L)

| core 124
Segment
| 6(U),6(L)

Core 124
Segment
7(U),7(L)

Core 124
Segment
8(V),8(1)

| Core 124
Segment
9(U),9{L})

19

19

19

19

26.6

246.1

474.5

249.5

No drainable liquid. Extruded approximately 2
inches of solids. The solids were black in
color with a white/gray tint. The texture of
the solids resembled a hard, slightly damp
crystalline saltcake. The solids were
subsampled into one jar.

Collected approximately 125 m1 of drainabla
Yiquid. The liquid was black in color and
opaque. Extruded approximately 10 inches of
solids. The solids were gray in color and the
texture resembled a wet, slushy saltcake. The
s011ds were subsamplied in one jar.

No drainable 1iquid. Extruded approximately 9
inches of solids. The solids were gray in
color with a blue tint. The texture resembled
a dry granular saltcake. The soltds were
subsampled into one jar.

No drainable 1iquid. Extruded approximately
18 inches of solids. The solids were gray in
color with a white tint. The texture
resembled & dawp, smooth saltcake. The solids
were subsampled into two jars.

No drainable liquid. Extrudsd approximately
19 inches of solids. The solids were medium
gray in color and the texture resembled a
damp, putty 1ike saltcake. The solids were
subsampled into two jars.

No drajnable 1iquid.
17.5 inches of solids.

Extruded approximately
The solids were medium
gray in color and the texture resembled a

damp, putty like saltcake.
subsampled into two Jars.

No drainable liquid. Extruded approximately
16 inches of solids. The solids were medium
ray in color and the texturs ressmbled a
The solids were

The solids were

amp, putty 1ike saltcake.
subsampled in two jars.

No drainable liquid. Extruded approximately
12 inches of solids. The upper portion of
solids were black in color and the texture
resembled a smooth saltcake. The lower
portion was gray in color and the texture
resembled a slightly pitted saltcake. The
solids were subsampled into two jars.

210
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Core 128

Segment
1(W)

Core 128
Segment
2{W)

Core 128
Segment
3(W)

Core 128
Segment

4(U),4{L)

Core 128
Segment
S(W)

| Core 128
Segment
6(U),6(L)

Core 128
Segment
7{(U),7({L)

Core 128
Segment
B(U) 8(L)

Sagment
3(W)

70.4 No drainable liquid. Extruded approximately 3
inchas of solids. The solids were medium gray
in color and the texture was a wet, crumbly
saltcake. Subsampled solids into one jar.

143,85

2l6.1

No drainable T1iquid.
inches of solids.

Extruded approximately 6

The solids were medium gray
in color with a bluish tint. The texture

resembied a saltcake.
subsampled into one jar.

No drainable 1iquid.
10 inches of solids.

The solids were

Extruded approximately
The solids were madium

Core 128

e

gray in color with a bluish tint. The texture
resembled a damp saltcake. The solids were
subsampled into one jar.

No drainable 1iquid. Extruded approximately
14 inches of solids. The solids were dark
gray in color. The texture of the solids
resembled a wet saltcake The solids were

No drainable 1iquid. Extruded approximately 7
inches of solids. The solids were dark gray

in color and the texture resembled a saltcake.
The solids were subsampled into one jar.

381.4 No drainable liquid. Extruded approximately
16 inches of solids. The solids were dark
gray in color and the texture resembled a wet
saltcake. The solids were subsampled into
half segments.

403.2 No drainable 1iquid. Extruded approximately
18 inches of solids. The solids were dark
gray in color and the texture resembled a damp
saltcake. The solids were subsampled into
half segments. ‘

439.5 No drainable liquid. Extruded approximately
17 inches of solids. The solids were dark
gray in color and the texturs resemblied a
saltcake. The solids were subsamplad into
half segments,

229.3 No drainable liquid. Extruded approximately 9
inches of solids. The solids ranged from
brown to dark gray in color with white specks
mixed throughout. The texture resembled a

saltcake. The s01ids were subsampled into one
Jar.

* "W" represents a whole segment.
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segments. "A", "B", "C" represent sub-segments locations with "A" the top of the
segment, “B” the middle of the segment and "C" the bottom of the segment.

Analvtical Results

DIFFERENTIAL SCAMNING CALORIMETRY

Differential scanning calorimetry on the applicable subsegments from
tank U-109 were performad under a nitrogen purge using procedures
LA-514-113, Revs. C-1 {(Mettler®! instrument) and LA-514-114, Rev. C-1
(Perkin-Elmer? instrument). Since both instruments were used during the
DSC analysis, it must be noted that the two instruments produce raw data
scans which present exotherms differently. On the Mattler instrument,
an exotherm is represented by a peak, while the Perkin-Elmer instrument
shows an exotherm as a valley.

Due to the corrosive effects on the DSC instruments the SAP was revised
to allow DSC's to be run on only the lower half of each segment.

Eleven of the segments from the three cores showed exothermic beshavior.
The exotherms were observed primarily in the 6th segment and extending
approximately two segments above and below the 6th segment (4-8). The
axotherms varied between 13.7 to 302 joules/g on a dry weight basis.
The RPD's for four of the segments exceaded the criteria of = 30%.
Because of the variability between some of the samples result and
duplicate values, a triplicate was run for three of the samples. The
triplicate results showed the same variability so no other analyses were
run to try to improve the results.

Statigtical analyses for the 95% confidence interval were performed on
the DSC data. The upper limit (UL) of this interval was then compared
to the notification limit of 480 J/g. For each subsegment, the sample
mean, the standard deviation (SD) of tha mean, and the UL to the 95%
confidence interval are presented in Table 2. If the UL of any
subgsegment is less than 480 J/g, the hypothesgis that the subsegment’s
exotherm is greater than or equal to the notification limit is rejected.

The one-sided 95 percent confidence interval upper limits for the dry
DSC results determined that one segment (Core 128 Segment 4L) exceeded
the DSC notification limit of 480 J/g limit with a calculated value of
493.4 J/g. Thise high calculated value is a result of the variabjility in
the data. The highest measured dry DSC result for Core 128 Segment 4L
was 267.6 J/g, well below the DSC notification limit.

The standard recovaries for the solid and liquid samples were within the
desired range of 80% - 120%.

Meﬁhr il a registered trademark of Mettler Electronics, Anaheim,
California.

Perkin-Elmer is a registered t k of P R Manu
Eornin Blmer s, O;g 5“ e Caﬁ?momfa. erkine Research and facturing
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123/ 6L

123/ 9A

124/ 5L

124/ 6L

124/ 6U J/9 252.7 270 261.4
128/ 1 J/q 0 21.2/ 17.3
. 30.8

128/ 4L J/g 267.6 162.6 225.1
128/ 5 J/g 11,7 21.24 17.5
128/ 6L J/g 111.4 116.1 113.8
128/ 7L J/g 131.1° 134 .4 132.8
128/ 8L J/g 0 112.2/ €0.8

70.3 .

TRREMOGRAVIMETRIC ANALYSIS (Paxcent Molsture)

Analyses for percent water by TGA were performed on the samples from
tank U-109 and the field blank using procedures LA-560-112, Rev., B-1
(Mettler instrument) and LA-514-114, Rav. C-1 (Perkin-Elmer instrument).
All samples were run under a nitrogen atmosphere.

Solid subsamples produced TGA results ranging from 6.00 (Core 123
Segment 3U) to 47.87 (Core 128 Segment 4L) weight percent water. TT

liquid sample (Core 124 Segment 3DL) produced an average TGA result of
53.2 welght percent water.

Six subsegments had RPD values that exceeded the desired s 20% criteria.
A triplicate was run for two of tha samples. The triplicate results
showaed the same variability so no other analyses were run to try to
improve the results.

TGA analysis accuracy is determined by the standard :ncovefy. All
standard recoveries were within the LCS criteria range of 80% - 120%.

2-13
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BULE DENSITY/SPRECIFIC QRAVITY
The revised safety screening DQO (Dukelow, et al. 1995), states
measursments of bulk density and specific gravity are to be performed on
each subsample, primarily in order to convert the total alpha activity
notification limit of 1 gram per liter (g/L) of plutonium-239 into units
of microcuries per gram (uCi/g) which is used by the laboratory.
Generally, a density of 1.5 g/ml is used as a conservative estimate of
density for unknown materials and using this density value the total
alpha reporting limit is determined to be 41 xCi/g. For U-109 the
highest upper level total alpha result (segment 1 of core 128) was

0.16 uCi/g, at 95% contidence, with a corresponding density of 1.68
g/ml. The corrected reporting limit would be 37 pCi/g.

Procedure 10-160-103, Rev. B-0 was used to perform the bulk density
measurements on the solid core cooposite samples, and procedure
LA-510-112, Rev. C-3 was used during the specific gravity analyses on
the drainable liquid samples.

In order to conserve sample material, no duplicate analyses were
performed as part of the bulk density measurements, so no estimate of
precision can be made. PFurther, no standard is run with this analysis,
80 there is no accuracy evaluation possible.

ZOTAL ALPHA ACTIVITY

Per the safety screening DQO and the SAP, total alpha analyses were
performed on the solid and liquid samples using procedure LA-508-101,
Rev. D-2. Fusion digestions on the =molid subsegments were prepared
using procedure LA-549-141, Rev. BE-0 and P-0, while the liquid samples
were run without any preparation (i.e., direct analysis). The fusion
preparation on the s0lid samples is identified by a "2" in the aliquot
or "A" column of the data summary tables. The highest alpha result was
0.15 uCi/g in segment 1 of core 128, well below the upper limit of
41 pCi/g. The corresponding upper limit 95% value is 0.16 uCi/g.

Secause the total alpha results were close to the detection limit the
RPD values generally exceeded the x 20% criterion. As the largest of
the average results for the total alpha analyses is nearly 250 times
lower than the notification limit, and is nsar the detection limit, no
further reruna were requested. Pive of the 42 total alpha spike
recoveries were slightly below the desired range of 75% - 125%.
Generally, low spike racoveries occur because large sample gizes are
used for the analyses, resulting in high amounts of solid material on
the sample mount. All standard recoveries, which measure the accuracy

of the total alpha analyses, were within the desired range of 80% -
120%. :
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YISUAL ORGANIC
No organic layer was observed in the drinable ligquid.

Project Coordinator: John H. Baldwin

Baldwin, J. H., 1996, Tank 241-U-109 Push Mode Core Sampling and
Analysis Plan, WHC-SD-WM-TSAP-052, Revision 1, Westinghouse Hanford
Company, Richland, Washington.

Dukelow, G. T., J. W. Kunt, H. Babad, J. R. Meacham, 1955, Tank Safety
Screening Data Quality Objective, WHC-SD-WM-SP-004, Revision 2,
Westinghouse Hanford Company, Richland, Washington. :
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